N-pyridin-2-yl benzamide analogues as allosteric activators of glucokinase: Design, synthesis, in vitro, in silico and in vivo evaluation.
Glucokinase (GK) is the key enzyme controlling levels of blood glucose under normal physiological range, and GK activators are emerging class of drug candidates with promising hypoglycaemic activity. The current study was planned to design, synthesize and evaluate novel N-pyridin-2-yl benzamide analogues as allosteric activators of GK. A novel series of N-pyridin-2-yl benzamide analogues were synthesized starting from 3-nitrobenzoic acid and evaluated in vitro for GK activation followed by in silico studies to predict the binding interactions of the designed molecules with GK protein. The selected synthesized molecules (compounds 5b, 5c, 5e, 5g, 5h and 6d) which displayed excellent GK activity (GK fold activation around 2) in GK assay and appreciable binding interaction with GK in docking studies were further evaluated for their antihyperglycaemic potential using oral glucose tolerance test (OGTT) in rats. Amongst the compounds tested in vivo (OGTT assay) for antihyperglycaemic potential, compounds 5c, 5e and 5g displayed significant reduction in blood glucose levels. Compound 5e displayed most significant antidiabetic activity and comparable to that of standard drug in animal studies. The N-pyridin-2-yl benzamide analogues discovered in the current study can provide some lead molecules for the development of potent oral GK activators with minimum side-effects for the management of type 2 diabetes.